SOLUTION OF GOLD IN CYANIDE.                71
claim and secure by letters patent is : The process of separating precious metals from ore containing base metal, which process consists in subjecting the powdered ore to the action of a cyanide solution containing cyanogen in the proportion not exceeding 8 parts of cyanogen to 1,000 parts of water."
Some time after this patent was issued, patents covering the use of zinc, preferably filiform, or threadlike, for a precipitating agent, and the use of caustic alkalies for neutralizing ores containing acids, or acid salts, were granted to Messrs. Mac Arthur and Forrest. It will be seen, therefore, that their patents cover substantially three points: namely, the use of dilute solutions of cyanide (not more than 8 parts of cyanogen to 1,000 parts of water) ; the use of zinc, preferably filiform, as a precipitant; and the employment of caustic alkalies for neutralizing acid ores.
Mr. Louis Janin claims,* that the necessity of oxygen in the reaction which takes place in the solution of the gold in the cyanide has not been proved, and establishes the following formula :—
Au + 2KCy + HaO = KAuCy2 + KHO + H.
More recent investigation has proved that oxygenation ot the gold in the process is essential to its success, and the idea has been suggested that an artificial oxygenation of the gold in rebellious ores may lead to the solution of the problem of treating them successfully by the cyanide process.
Mr. R. Feldtmann, in his " Notes on Gold Extraction," gives the following additional formulae, throwing light on the reac tions which take place in the solutions of gold in cyanide :—
When hydrocyanic acid dissolves gold from acid tailings (assuming that the cyanicide has destroyed all the cyanide of
potassium),
2Au + 8HCy + 30 = 2AuHCy4 + 3HaO,
an auric hydrocyanide is produced, and this compound is not, or is at any rate only imperfectly, precipitated by zinc. Even rendering the solution alkaline by addition of caustic soda or potash, does not appear in such a case to cause a good precipi-
* Mineral Industry, 1892.    Scientific Publishing Co., New York.odium amalgam.
